There is an apparent association between water hardness and mortality from cardiovascular disease (Kobayashi, 1957; Crawford, Gardner, and Morris, 1968). This association may arise because of an effect of water on a known 'risk factor' such as blood pressure, or the susceptibility of the myocardium could be affected, or some process relevant to intravascular thrombosis could be involved.
There is an apparent association between water hardness and mortality from cardiovascular disease (Kobayashi, 1957; Crawford, Gardner, and Morris, 1968) . This association may arise because of an effect of water on a known 'risk factor' such as blood pressure, or the susceptibility of the myocardium could be affected, or some process relevant to intravascular thrombosis could be involved.
In an earlier study (Elwood et al., 1971 ) we presented data which showed no evidence of any important difference in certain of the known 'risk factors' such as serum cholesterol and blood pressure, or in two measures of the excitability of the myocardium (QT interval and the presence of extrasystoles). In this paper we present data relating to blood clotting and fibrinolysis. Clinics were arranged on two days each week, one day in the hard and the other day in the soft water area, and the order of the clinics each week was alternate. Care was taken to ensure that the blood and serum samples were always handled in exactly the same way. Samples were numbered at random and submitted to the laboratory in batches of roughly equal numbers from the two areas. All laboratory work on the samples was therefore done without knowledge of the area of their origin, and all tests were completed within a few days of taking the blood.
In order to obtain further data on fibrinolysis five other hard water areas (all with supplies over 240 p.p.m.) and five with soft water (all under 70 p.p.m.) were selected and a further 910 subjects were seen in exactly the same way as in the main study, though only estimations of fibrin degradation products were made.
The tests used were the thrombin clotting time and the kaolin cephalin clotting time estimated by standard methods. Circulating fibrinogen and plasminogen were estimated by a modification of standard immunological methods of Wolf (personal communication); clotting fibrinogen was also estimated by the method of Farrell and Wolf (1971) . Fibrin degradation products were estimated by the Wellcome modification of the methods of Murakami, Sekimoto, and Yasuda (1965) and Merskey, Kleiner, and Johnson (1966) . Because the estimation of fibrinogen and plasminogen is tedious and supplies of the necessary immune sera are limited, these were made only on a subsample of the male subjects, chosen at random from all those seen.
RESULTS
The number of subjects seen is shown in Table I . The mean ages of the groups are very similar. The results of the two clotting tests are also shown in Table I and the mean levels of fibrinogen and plasminogen in Table II . There is no evidence of any differences likely to be clinically important. Table  III summarizes the data for fibrin degradation products. Because the distribution of these estimations in original units (jg/ml) shows very marked positive skewness, the means and estimates of dispersion have been obtained following transformation to logarithms to base 10. However, mean levels in original units, obtained from the transformed data, are also shown. In the main study mean levels in both males and females in the soft water area are higher than in the hard water area, but neither difference is statistically significant at P < 0 05. However, the data obtained in the further studies do not confirm this, and neither is statistically significant.
DISCUsSION
The hypothesis that the difference in mortality in hard and soft water areas is due to some difference in one of the processes involved in intravascular thrombosis is attractive. The difference was first noticed for deaths attributed to cerebrovascular accidents (Kobayashi, 1957) and although the greatest interest is now in the link with myocardial infarction the effect is apparent for all the more common cardiovascular causes of death. Although an effect on any of several mechanisms could lead to this observed mortality pattern, an enhancement of intravascular thrombosis seems a likely common link in all of these conditions. Furthermore, trace elements are known to be involved at several stages in intravascular thrombosis.
Unfortunately, thrombosis is a very complex and ill-understood process, and most of the relevant tests are unsuitable for use in field studies. We have, however, attempted to examine several aspects of intravascular thrombosis. Although the numbers of tests are small, the results of the clotting tests give no evidence of any association with water supply, nor do the estimates of serum fibrinogen or plasminogen.
Although the estimates of fibrin breakdown products in the main study did show differences which are in the same direction in males and females, these results were not confirmed by the much larger further studies. Unfortunately, we did not collect details from the women relating to menstruation and contraceptive pill taking. We do know that no woman was in an advanced stage of pregnancy and we have assumed that in each area an equal proportion was in each phase of the menstrual cycle. We have also assumed that similar proportions of women were on oral contraceptives and since the communities surveyed in the various areas were very similar this does not seem to be an unreasonable assumption.
The number of subjects in these studies is small and it would be unwise to draw firm conclusions. However, the general pattern of the results indicates P. C. ELWOOD, M. A. CHADD, M. BURR AND L. M. HAYMAN that it is unlikely that an effect of water supply on cardiovascular mortality occurs through the clotting or the fibrinolytic mechanism. SUMMARY The thrombin clotting time, the kaolin cephalin clotting time, the levels of circulating fibrinogen and plasminogen, and the level of fibrin degradation products were estimated in random samples of subjects living in areas with a hard and a soft water supply (about 370 and 40 p.p.m. respectively). The level of fibrin degradation products showed small differences suggestive of increased fibrin deposition in the soft water area, but further studies on other population samples failed to confirm this difference. There was no evidence of any difference in the other tests which are likely to be of clinical importance.
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